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SYSTEM, METHOD AND 
APPARATUS FOR 
CONTROLLABLE POWER SUPPLY 

Field of the Invention 

[0001] The present invention relates to a power supply system, particularly to a power 
supply system using a secondary battery and an electrical apparatus using the power 
supply system. 

Background of Related Art 

[0002] Power consumption greatly fluctuates depending on a season and a time zone. For 
example, power consumption is maximized in summer (from July to September) in 
which power consumption for air conditioning increases in a year. Moreover, power 
consumption is maximized in the time zone from 1 :00 to 4:00 PM. That is, a power 
consumption peak lies in a time zone from 1 :00 to 4:00 PM in summer (from July to 
September). 

[0003] An electric power company sets a power generation capacity on the basis of the 
power-consumption peak. However, the power generation capacity is surplus except 
the peak period. In Japan, the load factor to the total power generation capacity 
averaged through a year ranges between 50 and 60% and the remaining 40 to 50% 
correspond to the peak period of power consumption. Therefore, it can be said that a 
sufficient power generation capacity is prepared. Here, the load factor denotes the 
ratio of annual average power consumption to peak power consumption. To 
consistently supply power at a low cost, it is preferable that the load factor remain 
high, often, however, in practice, the load factor tends to lower and the peak demand 
of power tends to sharpen. 
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[0004] From the above, various apparatuses for shifting the peak period of power 

consumption (peak shift) or correcting the power consumption peak (peak cut) have 
been proposed in order to improve a load factor. 

[0005] For example, one such apparatus is a heat storing air conditioning system. The 
heat storing air conditioning system produces ice and stores cold heat in the 
nighttime when power consumption is small and performs the cooling operation in 
the daytime by using cold heat. More specifically, it has been proposed to perform the 
cooling operation (peak cut) between 1 :00 and 4:00 PM. only by the cold heat stored 
in the nighttime and perform the combined cooling operation (peak shift) using the 
cold heat together in a period other than the period between 1 :00 and 4:00 PM. 

[0006] Moreover, it is also known to spread the power source such as in an ECO VENDOR 
design, for the peak cut period. The ECO VENDOR is a vending machine provided with 
a peak cut function of automatically stopping a cooling power source in a power 
consumption peak time zone in summer in order to control the power consumption in 
the time zone. Moreover, at a domestic level, a home distribution board provided with 
the peak cut function has been proposed. Some of home distribution boards have a 
function of monitoring home power consumption, notifying a person of any increase 
in power consumption by a sound or the like, and turning off a selected power source 
when power is still consumed. 

[0007] As described above, under the circumstance in which a load factor lowers, an 
apparatus provided with the peak shift function or peak cut function (these are 
hereafter generally referred to as peak shift) plays an important role. 

[0008] The heat storing airs conditioning system and ECO VENDOR are both apparatuses 
providing a cooling function. It is therefore desirable to provide the peak shift 
function of apparatuses that consume power from the viewpoint of environmental 
problems. It is necessary to note that it is desirable to preserve the essential function 
of the apparatus concerned, which in general would likely also deteriorate by using 
the peak shift function. For example, in the case of the ECO VENDOR it is not 
preferable that a refreshing drink product to be sold be insufficiently cooled by 
automatically stopping a cooling power source. 
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Summary of Invention 

[0009] Therefore, it is an object of the present invention to provide a power supply 
system and a power supply method allowing an apparatus to have the peak shift 
function or peak cut function without deteriorating the essential function thereof. It is 
another object of the present invention to provide an apparatus using the above 
power supply system and power supply method. 

[0010] In general, apparatuses such as an air conditioning system and a vending machine 
use a commercial power source provided by a power company. To perform peak shift, 
power supply from the commercial power source is stopped or reduced. To 
compensate the stopped or reduced power, a heat storing air conditioning system 
uses cold heat (ice) stored through the nighttime. Moreover, certain equipment, such 
as the ECO VENDOR has a reinforced cold reserving function. Often this function is 
present since the air conditioning system and vending machine each use "heat" which 
can be stored, and each system can therefore perform peak shift activity with relative 
ease. In the case of an apparatus to which power must be supplied at the peak of 
power consumption, however, it is not easily to add the peak shift function like the 
case of an air conditioning system and a vending machine because the essential 
function of the apparatus is deteriorated by stopping or reducing power supply. 

[001 1] In the case of a personal computer (PC) for business or home use, its share of 
power consumption has been increased because of its high diffusion index. 
Particularly, in the business field, there are many companies in which one person has 
one PC. Therefore, to improve the load factor of power consumption, it is preferable 
to add the peak shift function to a PC. However, the basic operation of a PC is 
deteriorated by stopping or reducing power supply to the PC. 

[001 2] As is well known, PCs typically include two categories such as the desktop type 
and notebook type. The notebook type is a PC typically deployed for its portability, 
and which may also be used on a desk in an office instead of carrying it. However, 
because there exists an underlying assumption that the use of the notebook is for 
mobile purposes, often a secondary battery (or secondary cell) such as a nickel metal 
hydoride battery, lithium ion battery, or lead acid battery is also built in the PC. 

[001 3] A conventional notebook type PC can receive the power of a commercial power 
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source through an AC adapter. In general, while power is received from the 
commercial power source through the AC adapter, supply of power by a built in 
secondary battery is stopped. When the capacity of the secondary battery is 
insufficient, the secondary battery is charged by a commercial power source. 
Therefore, in an office where power can be supplied from a commercial power source, 
a notebook type PC is frequently driven by the power supplied from a commercial 
power source by using an AC adapter. In such a situation, a secondary battery that is 
fully charged is also actually resting within. 

[0014] By using the power stored in the resting secondary battery, it is possible to add 
the peak shift function. In other words, by using a battery capable of storing the 
electric energy to the extent to show the essential function, it is possible to add the 
peak shift function to an apparatus. More specifically, by typically stopping or 
reducing power supply from a commercial power source while receiving the power 
necessary for operations of an apparatus from a built in battery, it is possible to 
realize peak shift. Though the typical example is a notebook type PC, the present 
invention can be also applied to other type of apparatus. 

[001 5] The present invention is based on the above knowledge, which is a power supply 
system comprising a secondary battery for supplying power to a load circuit, power 
receiving unit for receiving power externally provided to the load circuit, a switch for 
selectively supplying the power of the secondary battery or the power externally 
provided to the load circuit, and a controller for instructing the switch to stop the 
supply of the power externally provided to the load circuit for a predetermined time 
zone. 

[001 6] In the case of the power supply system of the present invention, the controller can 
instruct the switch to stop the supply of the power externally provided to the load 
circuit even when the source of the power externally provided is electrically connected 
with the power receiving unit. Moreover, the controller can instruct the switch to 
supply the power of the secondary battery to the load circuit in the predetermined 
time zone. In the case of a notebook type PC, even when an AC adapter is connected, 
supply of the power of a commercial power source to a load circuit is stopped and the 
power of a built in battery is supplied to the load circuit. 
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[001 7] In the case of the power supply system of the present invention, the controller can 
instruct the switch to supply the power externally provided to the load circuit after the 
predetermined time zone passes. Therefore, in the case of a notebook PC, when the 
peak period of power consumption passes, supply of the power of a commercial 
power source to a load circuit is restarted. 

[001 8] Moreover, the power supply system of the present invention has a battery charger 
and the controller can instruct the battery charger to charge the secondary battery by 
using the power externally provided after the predetermined time zone passes. 

[0019] Moreover, the present invention is a power supply method for selectively 

supplying the power of a commercial power source or a battery to a load circuit, which 
comprises the steps of supplying the power of the battery to the load circuit in a 
predetermined time zone decided in accordance with the power consumption of the 
commercial power source and supplying the power of the commercial power source to 
the load circuit in a time zone except the predetermined time zone. 

[0020] In the case of the power supply method of the present invention, it is preferable to 
decide the predetermined time zone in accordance with the time zone in which the 
power consumption of the commercial power source shows a peak in order to realize 
peak shift. Specifically, the time zone lies in the period between 1 :00 and 4:00 PM. 

[0021] Moreover, the present invention provides an electrical apparatus comprising a 
device to be operated by the power of a battery or a commercial power source and 
control unit for controlling whether to preferentially supply the power of the battery or 
the power of the commercial power source in accordance with a temporal factor. 

[0022] An electrical apparatus of the present invention controls whether to preferentially 
supply the power of a battery or the power of a commercial power source to a device 
in accordance with a temporal factor. As the temporal factor, it is possible to add a 
peak shift function to an electrical apparatus by using a season and a time for which 
peak shift is requested. 

[0023] T h e electrical apparatus of the present invention further comprises a power 

receiving unit for receiving the power of an external commercial power source for the 
device and the control unit can instruct a time zone for supplying the power of the 



APP_ID=1 0063044 



Page 5 of 34 



m 
til 



battery to the device preferentially to the power of the commercial power source. 

[0024] The present invention can be applied to an electrical apparatus having the built in 
battery, wherein operatively driving the electrical apparatus for peak shift is secured 
by using the built in battery. 

[0025] Moreover, the present invention provides an electrical apparatus comprising a 

device to be operated by receiving power, power receiving unit for receiving the power 
of an external commercial power source for the device, a first power supply line for 
supplying the power of the commercial power source received by the power receiving 
m unit to the device, a built in battery for supplying power to the device, a second power 

supply line for supplying the power of the built in battery to the device, and a 
switching mechanism for turning off the first power supply line and turning on the 
second power supply line when the commercial power source is connected to the 
% power receiving unit and a predetermined condition is satisfied. 

q [0026] An electrical apparatus of the present invention is provided with a switching 
mechanism for turning off the first power supply line and turning on the second 

|# 

4t power supply line in the time zone in which a predetermined condition such as the 

m . 

Jf: power consumption of a commercial power source peaks even when the commercial 

power source is connected. 

[0027] Therefore, it is possible to stop the supply of the power of a commercial power 

source in a season and a time when the power consumption of the commercial power 
source peaks and this contributes to peak shift. Moreover, during the above period, a 
second power supply line is turned on, it is possible to supply the power of a built in 
battery to the device. Therefore, the essential function of an electrical apparatus is not 
deteriorated. 



[0028] 



Moreover, the present invention is an electrical apparatus provided with a device 
to be operated by the power of a built in battery or a commercial power source, which 
comprises a switching mechanism for determining whether to supply the power of the 
built in battery or the power of the commercial power source to the device and a 
controller for instructing the switching mechanism to supply the power of the built in 
battery to the device when the remained capacity of the built in battery is equal to or 
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more than a predetermined value and supply the power of the commercial power 
source to the device when the remained capacity of the built in battery is less than the 
predetermined value. 

[0029] An electrical apparatus of the present invention supplies the power of the built in 
battery to the device when the remained capacity of the built in battery is equal to or 
more than a predetermined value and supplies the power of the commercial power 
source to the device when the remained capacity of the built in battery is less than the 
predetermined value. This is because it is not preferable to supply the power of a built 
in battery though the remained capacity of the battery is small. 

[0030] It is preferable that an electrical apparatus of the present invention further 

comprises a battery charger and the controller instructs the battery charger to charge 
the built in battery by the power of the commercial power source in any time zone in 
which the set predetermined time zone passes. 

[0031] A computer system is a typical example to which an electrical apparatus of the 
present invention is applied. Particularly, it is preferable to apply an electrical 
apparatus of the present invention to a portable computer system provided with a 
built in battery. 

[0032] Moreover, the present invention provides a power supply method for an electrical 
apparatus provided with a device to be operated by the power of a built in battery or a 
commercial power source, in which power is supplied to the device from the built in 
battery in a first time zone decided in accordance with the power consumption of the 
commercial power source, power is supplied to the device from the commercial power 
source in a second time zone except the first time zone, and the built in battery is 
charged by the commercial power source in the second time zone. The period 
between 1 :00 and 4:00 PM is a typical example of the first time zone. 

[0033] 

In the case of a power supply method of the present invention, there are various 
modes for charging a battery. For example, charging of the built in battery which is 
charged by the power of the commercial power source in the second time zone can be 
performed for a predetermined short time after the first time zone passes. In this 
case, charging will be performed at the maximum charging capacity. It may be 
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requested to quickly charge a notebook type PC after a first time zone passes because 
the PC has an operation mode in which the PC is carried to a going out destination in 
order to meet the request. 

[0034] Moreover, charging of the built in battery by the power of the commercial power 
source in the second time zone can be also performed by equalized electric energy 
after the first time zone passes. Though quick charging requires large power 
consumption, it may not be necessary. When using a notebook type PC on a desk, the 
above method is an effective charging method. 

[0035] Furthermore, charging of the built in battery by the power of the commercial 

power source in the second time zone can be also performed in a time zone in which 
the power consumption of the commercial power source is small in the second time 
zone. 

Brief Description of Drawings 

[00 # 36] Figure 1 is a block diagram showing an electrical apparatus of a first embodiment 
of the present invention; 

[0037] Figure 2 is a block diagram showing an electrical apparatus of a second 
embodiment of the present invention; 

[0038] Figure 3 is a flowchart showing a power supply method of the second embodiment 
of the present invention; 

[0039] Figure 4 is a graph showing a power consumption pattern of the electrical 
apparatus of the second embodiment of the present invention; 

[0040] Figure 5 is a graph showing a power consumption pattern of the second 
embodiment of the present invention; 

[0041 ] Figure 6 is a graph showing a power consumption pattern of the second 
embodiment of the present invention; 

[0042] Figure 7 is a graph showing a power consumption pattern of the second 
embodiment of the present invention; and 
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[0043] Figure 8 is a block diagram showing a electrical apparatus of a third embodiment 
of the present invention. 

Detailed Description 

[0044] The present invention is described below in accordance with embodiments 
although the present invention is not so limited thereto. 

First Embodiment 

[0045] Figure 1 is a block diagram showing an electrical apparatus 1 of first embodiment. 
The electrical apparatus 1 of the first embodiment comprises a power supply system 2 
and a load circuit 9. Moreover, in the case of the electrical apparatus 1 , the power of a 
battery 3 comprises the power supply system 2 or the power of an external 
commercial power source 1 1 is selectively supplied to the load circuit 9. 



.«.i{ft 



[0046] The power supply system 2 comprises a battery 3, a controller 4, a real time clock 
5, a peak shift period and time database DB 6, and a switch 7. The battery 3 can also 
include a rechargeable secondary battery such as a nickel metal hydoride battery or 
M lithium ion battery. The battery 3 can be also charged by taking out the battery 3 from 

P the power supply system 2 and setting it to an external battery charger or charged by 

the battery charger while the battery 3 receives power from the commercial power 
source 1 1 by setting the battery charger in the power supply system 2 (not illustrated 
in Fig 1). Moreover, when a battery charger having a switching function is built in, the 
controller 4 can instruct a battery charger to charge the battery 3 by the power of the 
commercial power source 1 1 when the capacity of the battery 3 is smaller than a 
predetermined value and to end charging of the battery 3 when the capacity of the 
battery 3 reaches a predetermine value or more. 



[0047] 



The controller 4 selectively supplies the power of the battery 3 or the commercial 
power source 1 1 to the load circuit 9 through the switch 7 by instructions. The 
controller 4 can comprise, for example, a CPU and a memory for storing a 
predetermined program. The controller 4 connects with the real time clock 5 and peak 
shift period and time DB 6. The real time clock 5 is a clock provided with a date 
mechanism for properly updating the present date (day and month) and time. The 
peak shift period and time DB 6 stores and sets a date and time (peak start time, peak 
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end time, or peak time; hereafter referred to as information about peak shift period) 
for stopping the supply of the power of the commercial power source 1 1 to the load 
circuit 9. The switch 7 operates so as to selectively supply the power of the 
commercial power source 1 1 to the load circuit 9 in accordance with the instruction 
from the controller 4. 

[0048] To selectively supply the power of the commercial power source 1 1 to the load 

circuit 9, it is necessary that a power source plug 10 serving as power receiving unit is 
connected to the commercial power source 11 . In the case of the electrical apparatus 

I , the switch 7 operates so that the power of the commercial power source 1 1 is 
supplied to the load circuit 9 in principle when the power source plug 10 is connected 
to the commercial power source 1 1 . The load circuit 9 includes a device to be 
operated by power. That is, the load circuit 9 can include one or more units for 
consuming power. 

[0049] Operation of the electrical apparatus 1 are described below. In this case, it is 

assumed that the power source plug 1 0 is connected to the commercial power source 

I I . Therefore, the switch 7 keeps the state of 7a as an initial state so as to turn on a 
power supply line of the commercial power source 1 1 . 

[0050] The controller 4 obtains the present date and time from the real time clock 5. 

Moreover, the controller 4 obtains the information about a peak shift period from the 
peak shift and time DB 6. The controller 4 determines whether the present 
corresponds to a peak shift period by comparing the obtained present date and time 
with the information about the peak shift period. 

[0051] when the contro || er 4 determines that the present is a peak shift period, it 

instructs the switch 7 to supply the power of the battery 3 to the load circuit 9. The 
switch 7 switches from the state of 7a to the state of 7b in accordance with the 
instruction from the controller 4. That is, the switch 7 stops the supply of the power 
of the commercial power source 1 1 to the load circuit 9 and operates so as to supply 
the power of the battery 3 to the load circuit 9. The controller 4 continuously 
compares the obtained present date and time with the information about a peak shift 
period and keeps the switch 7 in the state of 7b for a predetermined time zone in 
which the controller 4 determines that the present is the peak shift period. When the 
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predetermined time zone passes, the controller 4 instructs the switch 7 to return to 
the state of 7a from the state of 7b. 

[0052] Moreover, when the controller 4 determines that the present is out of the peak 
shift period, it instructs the switch 7 to keep the state of 7a. 

[0053] The electrical apparatus 1 sets the date and time in which the power consumption 
of the commercial power source 1 1 peaks through a year to the peak shift period and 
time DB 6. Specifically, the apparatus 1 sets the period between 1 :00 and 4:00 PM 
from July 1 through September 30 in summer to the peak shift period and time DB 6. 
Then, the electrical apparatus 1 stops the supply of the power of the commercial 
power source 1 1 in a predetermined time zone in which the power consumption of the 
commercial power source 1 1 peaks. Therefore, it is possible to contribute to the peak 
shift of power consumption. Moreover, because the power of the battery 3 is supplied 
to the load circuit 9 in the above time zone, the essential function of the electrical 
apparatus 1 is not deteriorated. 

Second Embodiment 

[0054] A second embodiment of the present invention is described below by referring to 
the accompanying drawings. The second embodiment is assumed that the present 
invention is configured as a notebook type PC. 

[0055] Figure 2 is a block diagram showing a notebook type PC 101 according to the 
second embodiment. As shown in Figure 2, the notebook type PC 101 comprises a 
power supply system 1 02 and a load circuit 1 09. 

[0056] The power supply system 1 02 is provided with a built in battery 1 03, a controller 
104, a real time clock 105, a peak shift period and time DB 106, a switch 107, a 
connector 108, and a charging circuit 112. Contents of the built in battery 103, real 
time clock 1 05, and peak shift period and time DB 1 06 are the same as those of the 
battery 3, real time clock 5, and peak shift period and time DB 6 of the first 
embodiment. 

[0057] 

The controller 104 selectively supplies the power of the built in battery 103 or a 
commercial power source (not illustrated) to the load circuit 109 through the switch 
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1 07 by instructions. The controller 1 04 has a function of checking the remained 
capacity of the built in battery 103. Additionally, the controller 104 can also perform 
various controls in accordance with the fact that the power of a commercial power 
source is used (commercial power source mode) or the power of the built in battery 
1 03 is used (battery mode). For example, when the remaining capacity of a battery is 
equal to or less than a predetermined value in the commercial power source mode, it 
is possible to instruct the charging circuit 1 1 2 to start charging the built in battery 
103. Moreover, in the battery mode, it is possible to instruct a display controller 
serving as a part of the load circuit 1 09 to lower a panel brightness or to stop the 
supply of power to a CPU, an HDD, or a display unit when the notebook type PC 1 01 is 
not operated for a certain period. 

[0058] The switch 1 07 selectively supplies the power of the built in battery 1 03 or a 
commercial power source to the load circuit 1 09 in accordance with the instruction 
from the controller 1 04. The switch 107 comprises a first switch 107a and a second 
switch 1 07b. It is preferable to use an FET switch for the first switch 107a and the 
second switch 107b when applying the present invention to the notebook type PC 
101. 

[0059] The power supply system 1 02 is provided with the connector 1 08 for connecting 
with an AC adapter 111 . By connecting the AC adapter 11 1 to the connector 1 08 and 
the power source plug of the AC adapter 111 to a commercial power source, it is 
possible to supply the power of the commercial power source to the load circuit 1 09 
through the switch 107. The power supply system 102 is set so that the first switch 
107a of the switch 107 is turned on (dotted line in Figure 2) and the second switch 
1 07b is turned off (solid line in Figure 2) in principle when the AC adapter 1 1 1 is 
connected to a commercial power source and the connector 1 08. 

[0060] 

As shown in Figure 2, the path between the AC adapter 111 and the switch 1 07 
forms a first power supply line Rl for supplying the power of a commercial power 
source to the load circuit 109. Moreover, the path between the built in battery 103 
and the switch 1 07 forms a second power supply line R2 for supplying the power of 
the built in battery 103 to the load circuit 109. A path between the switch 107 and the 
load circuit 1 09 forms the first power supply line Rl or the second power supply line 
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R2 in accordance with the operation of the switch 107. 



[0061] The charging circuit 1 12 is set between the connector 108 and the built in battery 
1 03. The charging circuit 1 1 2 functions so as to control charging of the built in 
battery 103 by the power of a commercial power source. A specific charging mode will 
be described later. 

[0062] The load circuit 1 09 includes devices to be operated by power such as a HDD 

(Hard Disk Drive) and an LCD (liquid crystal display). However, the illustration is not 
intended to be so restrictive or limiting for the present invention. 

[0063] Power supply operations of the notebook type PC 1 01 are described below by 
referring to the flowchart shown in Figure 3. In this case, it is assumed that the AC 
adapter 1 1 1 is connected to the connector 1 08 and the power source plug 1 1 0 of the 
AC adapter 1 1 1 is connected to a commercial power source. 

[0064] The controller 1 04 obtains the present date and time from the real time clock 1 05 
(SI 01 in Fig 3). Then, the controller 1 04 obtains the information about a peak shift 
period from the peak shift period and time DB 106 (SI 03 in Figure 3). The controller 
;j 1 04 determines whether the present corresponds to a peak shift period by comparing 

the obtained present date and time with the information about a peak shift period 
(SI 05 in Figure 3). 



5 



[0065] 



When determining that the present date and time correspond to the peak shift 
period, the controller 104 checks the remaining electric energy of the built in battery 
1 03 (SI 07 in Figure 3). When the built in battery 1 03 has a sufficient remaining 
electric energy equal to or more than a predetermined value, the controller 104 stops 
the supply of the power of a commercial power source while starting the battery 
operation for supplying the power of the built in battery 103 to the load circuit 109 
(SI 09 in Figure 3). Specifically, the controller 1 04 instructs the switch 1 07 to turn off 
the first switch 107a in the first power supply line Rl (solid line in Figure 2) and turn 
on the second switch 107b in the second power supply line R2 (dotted line in Figure 
2). In this case, to avoid supply of power to the load circuit 1 09 from being completely 
stopped, it is necessary to pass through the operation process of turning on the 
second switch 107b while the first switch 107a is turned on and then turning off the 
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first switch 107a. 



Mi 



[0066] However, when the built in battery 103 has only an insufficient amount of 

electricity less than the predetermined value, the power of the commercial power 
source is continuously supplied to the load circuit 109 without starting the battery 
operation to charge the built in battery 103 (SI 06 and SI 08 in Figure 3). The routine 
for the performance of these operations is executed not only when the remaining 
electric energy in the battery is almost equal to zero but also when the battery 
operation is started and thereby, the remaining electric energy in the battery becomes 
equal to or less than a predetermined value. Moreover, it is possible to delay charging 
of the built in battery 1 03 (SI 08) so as to be performed after a peak period ends. 
Iff After these processings are completed, a series of processings starting with SI 01 is 

lli executed. 

% [0067] When it is determined that the present date and time do not correspond to a peak 
^ shift Period, supply of power from a commercial power source is kept or a power 

|y source is changed to a commercial power source (SI 1 0 in Fig 3). This case is originally 

out of a peak period, which includes the situation of keeping supply of power from a 

G commercial power source and the case in which the present time gets out of a peak 

SI 

Period in accordance with the elapse of time after the battery operation is started 
(SI 09 in Figure 3). 

[0068] Then, the controller 1 04 checks the remaining electric energy of the built in 

battery 103 (SI 1 1 in Figure 3). When the built in battery 103 has a remaining electric 
energy equal to or more than a predetermined value, the power of the commercial 
power source is continuously supplied to the load circuit 1 09. However, when the built 
in battery 103 has only an insufficient remaining electric energy less than the 
predetermined value, the built in battery 103 is charged (SI 1 3 in Figure 3). Thereafter, 
a series of processing starting with SI 01 is executed. 

[0069] Operations of the notebook type PC 1 01 are generally described above and 

incorporated hereinafter. Power consumption patterns per day of the notebook type 
PC 1 01 are described below in accordance with several examples. Figures 4 to 6 are 
graphs illustrating power consumption patterns per day of the notebook type PC 1 01 . 
In Figures 4 to 6, y axis indicates power consumption (W) and x axis indicates time 
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(0:00 to 24:00). Moreover, in Figures 4 to 6, the notebook type PC 101 for business is 
assumed and it is assumed that the PC 101 is operated in the time zone between 9:00 
(9:00 am) and 21 :00 (9:00 PM). 

[0070] As shown in Figure 4, the switch of the notebook type PC 1 01 is turned on at 
9:00. Then, the power of a commercial power source is supplied to the load circuit 
1 09 of the notebook type PC 1 01 . In this case, even if the built in battery 1 03 has a 
sufficient remaining electric energy, the power of the commercial power source is 
supplied to the load circuit 109. Supply of the power of the commercial power source 
to the load circuit 1 09 is continued up to 1 3:00 (1 :00 PM). At 1 3:00, power supply by 
the built in battery 103 is started and power supply by the commercial power source 
is stopped (hatched portion in Figure 4). Power supply from the built in battery 1 03 to 
the load circuit 109 is continued up to 16:00. That is, the notebook type PC 101 has a 
peak shift function and is able to compensate stop of power supply by a commercial 
power source due to peak shift with the power of the built in battery 1 03. Power 
supply by the commercial power source is restarted from 16:00 and power supply by 
the built in battery 1 03 is stopped. At 1 6:00, it is determined that the remaining 
electric energy of the built in battery 103 is insufficient, charging of the built in 
battery 103 is immediately started. In Figure 4, the blackened protruded portion 
shows an electric energy supplied from a commercial power source to charge the bb 
103. Figure 4 shows an example of completing charging in a predetermined short 
time by the maximum charging capacity. Therefore, the electric energy supplied from 
the commercial power source to charge the built in battery 1 03 shows a protruded 
form as shown in Figure 4. However, the power of the commercial power source is 
supplied to the load circuit 1 09 in the time zone from 1 6:00 up to 21 :00 in which the 
notebook type PC 1 01 is operated. At 21 :00, the power source of the notebook type 
PC 101 is turned off and therefore, the electric energy supplied from the commercial 
power source to the load circuit 1 09 becomes zero. 

[0071 ] The examp | e jn Figure 4 shows a case in which the built in battery 1 03 has a 

sufficient remaining electric energy in the time zone between 1 3:00 and 1 6:00 which 
is the time set to the peak shift period and time DB 106. However, the remaining 
electric energy of the built in battery 103 may be insufficient (including zero) in the 
time zone between 1 3:00 and 1 6:00. In this case, even before 1 6:00, power supply by 



APP_ID=10063044 



Page 15 of 34 



the commercial power source is restarted and power supply by the built in battery 103 
is stopped as shown in Figure 5. 



Ill 



fn 



[0072] Power consumption patterns shown in Figures 4 and 5 show examples of charging 
the built in battery 103 by using the maximum charging capacity after 1 6:00. For 
example, as shown in Figure 6, it is also possible to charge the built in battery 1 03 by 
equalized power. The example shown in Figure 6 coincides with the examples shown 
in Figures 4 and 5 in that charging of the built in battery 103 is started at and after 
1 6:00. However, in the case of the example shown in Figure 6, the maximum charging 
capacity is not used. Therefore, the power consumption by the commercial power 
source is not protruded. When carrying the notebook type PC 101 to a going out 
destination, charging patterns shown in Figures 4 and 5 are preferable. However, 
when the PC 101 is not carried to a going out destination, the charging pattern shown 
in Figure 6 is preferable. 



[0073] In the case of the power consumption patterns shown in Figures 4 to 6, the built 
in battery 103 is charged within the time of using the notebook type PC 1 01 . However, 
it may not be necessary to charge the PC 1 01 in the above time zone. It is also 
possible to charge the built in battery 103 in a time zone in which the power 
fW consumption of a commercial power source is small, specifically a time zone between 

midnight and early morning. The time zone between midnight and early morning is 
effective to operate the notebook type PC 101 in an office because the electricity rate 
is low in the time zone. For example, as shown in Figure 7, it is also possible to 
charge the notebook type PC 1 01 for 8 hours from 23:00 (1 1 :00 PM) at which the 
operation of the notebook type PC 101 is completed up to 7:00 (7:00 am). In the case 
of this pattern, an advantage is also obtained that it is possible to decrease power 
consumption because charging uses a long time. 

Third Embodiment 

[0074] A third embodiment of the present invention is described below by referring to 
Figure 8, however the present invention is not so limited thereto. 

[0075] 

The above described second embodiment purposes the notebook type PC 101 
provided with the built in battery 103. However, the present invention can be applied 
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to an electrical apparatus excluding a battery such as a desk top type PC, a server, or 
a host machine under a predetermined condition. For example, a case of supplying 
power to a desk top type PC or the like through a power supply system provided with 
a battery corresponds to the above predetermined condition. 

[0076] Figure 8 is a block diagram showing a configuration of a computer system 

according to the third embodiment. The computer system is constituted of a desk top 
type PC 201 and an external power supply system 301 . The desk top typee PC 201 is 
provided with a real time clock 202, a peak shift period and time DB 203, a memory 
204, a CPU (Central Processing Unit) 205, and a load circuit 206. Contents of the real 
time clock 202 and peak shift period and time DB 203 are the same as those of the 
real time clock 5 and peak shift period and time DB 6. The memory 204 stores a 
predetermined program and the CPU 205 interprets and executes the program stored 
in the memory 204. The program instructs the operation for selecting the power to be 
supplied from the external power supply system 301 to the desk top type PC 201 , as 
described later. The CPU 205 connects with an interface 207 for supplying a signal to 
the exterior and the load circuit 206 connects with a power source plug 208 serving 
as unit for receiving the external power. The load circuit 206 includes a device to be 
operated by power such as a HDD (Hard Disk Drive) or the like as described above. 

[0077] The external power supply system 301 selectively supplies the power of a 

commercial power source connected through the power source plug 309 or a built in 
battery 302 to the desk top type PC 201 . Moreover, the external power supply system 
301 is provided with the built in battery 302, a DC AC converter 303, a controller 304, 
an interface 305, a plug socket 306, a switch 307, a charging circuit 308, and a power 
source plug 309. 

[0078] 

The controller 304 operates the switch 307 in accordance with the instruction 
transferred from the CPU 205 of the desktop type PC 201 through the interface 305. 
That is, to supply the power of a commercial power source to the desk top type PC 
201 , the controller 304 turns on a first switch 307a (dotted line in Figure 8) and turns 
off a second switch 307b (solid line in Figure 8). Moreover, to supply the power of the 
built in battery 302 to the desk top type PC 201 , the controller 304 turns off the first 
switch 307a (solid line in Figure 8) and turns on the second switch 307b (dotted line 
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in Figure 8). The power of the built in battery 302 is supplied through the DC AC 
converter 303. 

[0079] The charging circuit 308 is set between the power source plug 309 and the built 
in battery 302. The charging circuit 308 has a function of controlling charging of the 
built in battery 302 using the power of a commercial power source. 

[0080] The following are operations for power supply when the power source plug 309 of 
the external power supply system 301 is connected to a commercial power source and 
the power source plug 208 of the desk top type PC 201 is connected to the plug 
socket 306 of the external power supply system 301 . 

[0081 ] The CPU 205 obtains the present date and time from the real time clock 202. 

Then, the CPU 205 obtains the information about a peak shift period from the peak 
shift period and time DB 203. The CPU 205 determines whether the present 
corresponds to a peak shift period by comparing the obtained present date and time 
with the information about a peak shift period. 

[0082] When it is determined that the present date and time correspond to the peak shift 
period, the CPU 205 instructs the controller 304 of the external power supply system 
301 to check the remaining electric energy of the built in battery 302. When the built 
in battery 302 has a remaining electric energy equal to or more than a predetermined 
value, the controller 304 instructs the switch 307 to turn off the first switch 307a and 
turn on the second switch 307b. That is, switching to the battery operation is 
accomplished. 

[0083J However, when the built in battery 302 has only an insufficient remaining electric 
energy less than the predetermined value, the controller 304 supplies the power of a 
commercial power source to the load circuit 206 of the desk top type PC 201 without 
changing the present operation to the battery operation. Specifically, the controller 
304 instructs the switch 307 to keep states of turning on the first switch 307a and 
turning off the second switch 307b in accordance with the instruction of the CPU 205. 

[0084] when determining that the present date and time does not correspond to the peak 
shift period, the CPU 205 instructs the controller 304 to check the remaining electric 
energy of the built in battery 302. When the built in battery 302 has a sufficient 
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remaining electric energy equal to or more than a predetermined value, it 
continuously supplies the power of a commercial power source to the load circuit 206 
of the desk top type PC 201 . However, when the built in battery 302 has only an 
insufficient remaining electric energy less than the predetermined value, the CPU 205 
charges the built in battery 302. 

[0085] Similarly, the power consumption patterns shown in Figures 4 to 6 are also 
applicable to the third embodiment. 

[0086] By setting the date and time to be set to the peak shift period and time DB 203 to 
the period between 1 :00 and 4:00 PM from July 1 through September 30 in summer in 
the above computer system similarly to the case of the first and second embodiments, 
it is possible to contribute to peak shift of power consumption. Moreover, because the 
power of the built in battery 302 is supplied to the load circuit 206 in the above time 
zone, the essential function of the desk top type PC 201 is not deteriorated. 
Furthermore, it is possible to make the external power supply system 301 of the third 
embodiment function as a UPS (Uninterruptible Power Supply). The built in battery of 
the UPS frequently uses a lead acid battery in general. The demand for the UPS is 
increased mainly for OA equipment as an apparatus for protecting an electrical 
apparatus such as a PC from a short time power failure or voltage drop by the power 
stored in a battery or capacitor. 

[0087] Therefore, it is very significant to add not only the peak shift function but also the 
function of the UPS to the external power supply system 301 . Specifically, when the 
controller 304 detects a power failure, it is permitted to control the operation of the 
switch 207 so as to supply the power of the built in battery 302 to the load circuit 206 
of the desk top type PC 201 . 

[0088] The present invention is described in accordance with the first to third 

embodiments. However, the present invention is not restricted to the first, second and 
third embodiments. For example, a date and time to be set to a peak shift period and 
time DB are only examples. It is possible to set other date and time. Moreover, for the 
second and third embodiments, a PC is shown as an electrical apparatus. However, it 
is possible to apply the present invention to other electrical apparatus. Furthermore, it 
is permitted to use an electrical apparatus including a battery or an electrical 
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apparatus excluding a battery as the above electrical apparatus. 
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